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7KH DQDO\VLV RIPHPEUDQH JDV VHSDUDWLRQ SURFHVVHV XQGHU WUDQVLHQW FRQGLWLRQV IRU SUDFWLFDO
DSSOLFDWLRQV LV D UDWKHU XQH[SORUHG GRPDLQ 2QH RI WKH PDLQ DGYDQWDJHV RI PHPEUDQH
SURFHVVHV FRPSDUHG WR RWKHU VHSDUDWLRQV LV WKHLU DELOLW\ WR ZRUN XQGHU VWHDG\ FRQGLWLRQV
ZLWKRXWDQ\VHSDUDWHUHJHQHUDWLRQVWHS1HYHUWKHOHVVXQLTXHVHSDUDWLRQSHUIRUPDQFHVFDQEH
REWDLQHG LQ VRPH FDVHV ZKHQ D WUDQVLHQW UHJLPH LV DSSOLHG 7R RXU NQRZOHGJH 3DXO 
H[SORUHG WKLV LVVXH LQDSLRQHHULQJVWXG\EDVHGRQDF\FOLFRSHUDWLRQ5HFHQWO\H[LVWLQJF\FOLF
SURFHVVHVKDYHEHHQ UHYLHZHGE\:DQJHWDO E$FFRUGLQJ WR WKHGXUDWLRQRI WKHKLJK
SUHVVXUHVWDJHDQG WKHGXUDWLRQRI WKHFRPSOHWHF\FOHF\FOLFSURFHVVHVKDYHEHHQFODVVLILHG
LQWRVKRUWDQGORQJFODVV

6KRUWFODVVSURFHVVHVDUHEDVHGRQ3DXO
VLQLWLDOLGHD,QJHQHUDORQHF\FOHLVGLYLGHGLQWRWZR
VWDJHVKLJKDQGORZSUHVVXUHVWDJHV,QDVKRUWFODVVSURFHVVWKHKLJKSUHVVXUHVWDJHGXUDWLRQ
PXVWEHFRPSDUDEOHWRWKHWLPHODJLQRUGHUWRXVHWKHODUJHGLIIHUHQFHRIWKHGLIIXVLRQUDWHVLQ
WUDQVLHQW VWDWHV RI GLIIHUHQW JDV FRPSRQHQWV $ SHUPHDWH HQULFKHG LQ GHVLUHG JDV LV WKXV
REWDLQHG GXULQJ WKLV VWDJH $IWHU WKDW D ORZ SUHVVXUH VWDJH ZKHQ WKH PHPEUDQH LV EHLQJ
UHJHQHUDWHGLVQRWRQO\FRPSXOVRU\EXWDOVRYHU\ORQJZLWKUHVSHFWWRWKHKLJKSUHVVXUHVWDJH
%\ UHSHDWLQJ WKH F\FOHV DQ H[WUHPH SXUH SHUPHDWH FDQ EH DFKLHYHG ZLWK UHVSHFW WR
FRQYHQWLRQDOVWHDG\VWDWHRSHUDWLRQVEDVHGRQWKHVDPHPHPEUDQH1HYHUWKHOHVVLWKDVEHHQ
VKRZQE\PHDQVRIVRPHWKHRUHWLFDODQGH[SHULPHQWDOVWXGLHV WKDW WKHSURGXFWLYLW\RIVXFKD
SURFHVVLVWRRORZDQGWKHUHLVQRVHSDUDWLRQHIIHFWLQUHWHQWDWH7KHVHXQDYRLGDEOHGUDZEDFNV
LPSO\WKDWWKHVKRUWFODVVSURFHVVHVPLJKWRQO\EHLQWHUHVWLQJIRUVHSDUDWLRQRIVSHFLILFJDVHV


)LJXUH3DWHQWHGF\FOLFSURFHVVGHVLJQ

:DQJ HW DO E  LQGLFDWHG WKH IXQGDPHQWDO GLIIHUHQFH EHWZHHQ VKRUW DQG ORQJ FODVV
SURFHVVHV LQ VKRUW FODVV SURFHVVHV WKH WUDQVLHQW EHKDYLRU LQ WKH VHOHFWLYH OD\HU RI WKH
PHPEUDQHLVXWLOL]HGZKHUHDVLQWKHORQJFODVVSURFHVVHVWKHWUDQVLHQWEHKDYLRUVRFFXULQWKH
V\VWHPRXWVLGH WKHPHPEUDQH :LWKLQ WKH IUDPHRIDV\VWHPDWLFF\FOLFSURFHVVVWXG\DQHZ
SURFHVV)LJLVGHVLJQHGWKHQSDWHQWHG:DQJHWDODLQRUGHUWRORZHUWKHGUDZEDFNV
RI 3DXO
V GHVLJQ DQG DFKLHYH D FRPSHWLWLYH F\FOLF SURFHVV ,Q WKLV SURFHVV WKH WUDQVLHQW
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EHKDYLRUVLQWKHV\VWHPRXWVLGHWKHPHPEUDQHDUHHVVHQWLDOO\XWLOL]HGDQGWKXVFODVVLILHGDVD
ORQJFODVVSURFHVV

7KLV SURFHVV LV FRPSRVHG RI D FODVVLFDO KROORZ ILEHUPRGXOH ZLWK ILYH DXWRPDWLF YDOYHV DQG
VRPHFRQQHFWLRQV7ZRRSWLRQVKDYHEHHQSURSRVHGDFFRUGLQJ WRRSHUDWLQJFRPSOH[LW\EDVLF
RSWLRQDQGVLGHVWUHDPRSWLRQ,QLWLDOO\WKHZKROHPRGXOHLVHPSWLHGDQGDOOYDOYHVDUHVZLWFKHG
RII2QFHWKHSURFHVVLVODXQFKHGWKHPRGXOHZLOOEHIHGWRDJLYHQSUHVVXUHE\RSHQLQJYDOYH
$2QFHWKHSUHVVXUHVHWSRLQW LVUHDFKHGYDOYH$LVFORVHGWKHQWKHGLIIXVLRQRFFXUVWKURXJK
WKHILEHUV7KHQWZRRSWLRQVDUHDYDLODEOH

• %DVLF RSWLRQ 9DOYHV & DOZD\V FORVHG DQG & DOZD\V RSHQ LV QRW LQ XVH
&RQVHTXHQWO\ WKHVLGHVWUHDPIORZGRHVQRWH[LVW9DOYHV%DQG&DUHRSHQHGDW WKLV
VWDJH LQ RUGHU WR WUDQVSRUW WKH JDVHV LQ XSVWUHDP DQG GRZQVWUHDP WR FRUUHVSRQGLQJ
WDQNV 'XH WR WKH WUDQVSRUW WKH ZKROH PRGXOH LV HPSWLHG $IWHU WKDW DOO YDOYHV DUH
FORVHGDQGWKHF\FOHLVILQLVKHG

• 6LGHVWUHDPRSWLRQ$OOYDOYHVDUH LQXVH9DOYHV&DQG&DUHRSHQHGDW WKLVVWDJHD
VLGHVWUHDPIORZLVFROOHFWHGLQWKHFRUUHVSRQGLQJWDQN7KHQERWKYDOYHV&DQG&DUH
FORVHGDJDLQLQRUGHUWRUHVXPHWKHGLIIXVLRQWKURXJKWKHILEHUV$IWHUWKDW LQ7UDQVIHU
VWDJH9DOYHV%&DQG&DUHRSHQHGLQRUGHUWRWUDQVSRUWWKHJDVHVLQXSVWUHDPDQG
GRZQVWUHDP VLGHV WR FRUUHVSRQGLQJ WDQNV GXH WR WKH WUDQVSRUW WKH ZKROHPRGXOH LV
HPSWLHG7KHQDOOYDOYHVDUHFORVHGDQGWKHF\FOHLVILQLVKHG

$FFRUGLQJWRRXUVLPXODWLRQVWXG\WKHUHLVQRPRUHQHHGWRPDLQWDLQDORQJUHJHQHUDWLRQVWDJH
IRUWKHQRYHOSURFHVVDQGWKHKLJKSUHVVXUHGXUDWLRQLVVLJQLILFDQWO\HQODUJHG&RQVHTXHQWO\WKH
SDWHQWHGSURFHVVSURYLGHVLQJHQHUDOPRUHWKDQWLPHVRIWKHSURGXFWLRQDELOLW\RIDVKRUW
FODVV SURFHVV XQGHU VLPLODU FRQGLWLRQV  7KHQ EDVHG RQ JDV FRPSRVLWLRQV LQ GLIIHUHQW IOX[
VKRZQLQ7DEDV\VWHPDWLFFRPSDULVRQEHWZHHQWKHQRYHOGHVLJQDQGFRQYHQWLRQDOVWHDG\
VWDWH RSHUDWLRQV KDV EHHQ SHUIRUPHG )LJ  VKRZV WZR W\SHV RI FRPSDULVRQ EHWZHHQ WKH
SDWHQWHG SURFHVV ZLWK ERWK RSWLRQV DQG FRQYHQWLRQDO VWHDG\VWDWH SURFHVVHV XVLQJ VWLUUHG RU
FURVVIORZPRGXOHV

 2VORZJDVHQULFKHGIOX[ &2UDSLGJDVHQULFKHGIOX[
&RQYHQWLRQDORSHUDWLRQV 5HWHQWDWH 3HUPHDWH
%DVLFRSWLRQ 8SVWUHDP 'RZQVWUHDP
6LGHVWUHDPRSWLRQ 8SVWUHDP 6LGHVWUHDP
7DEOH&RPSDULVRQRIIOX[HVIRUFRQYHQWLRQDORSHUDWLRQVDQGERWKRSWLRQV
RIWKHSDWHQWHGSURFHVV

$JUHDWSHUIRUPDQFHSXULW\RIGHVLUHGJDVDQGLWVUHFRYHU\UDWLRGHILQHGE\UHFRYHUHGGHVLUHG
JDV TXDQWLW\ GLYLGHG E\ LWV TXDQWLW\ LQ IHHG LV DFKLHYHG E\ LQFUHDVLQJ GRZQVWUHDPXSVWUHDP
YROXPH UDWLR RI WKH PHPEUDQH PRGXOH  )RU D YROXPH UDWLR ODUJHU WKDQ  WKH SDWHQWHG
SURFHVV EHFRPHV LQ JHQHUDO PRUH HIILFLHQW WKDQ FRQYHQWLRQDO VWHDG\VWDWH RSHUDWLRQV
)XUWKHUPRUHLIWKHVLGHVWUHDPRSWLRQLVDGRSWHGWKHSURFHVVHIILFLHQF\ZLOOEHLPSURYHGDJDLQ
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DQGPRUHGHJUHHVRIIUHHGRPLQRSHUDWLRQVZLOOEHDYDLODEOH)RUH[DPSOHE\DSURSHUGHVLJQ
WKHGRZQVWUHDPIORZFDQEHUHF\FOHGZLWKDFRPSRVLWLRQFORVHWRWKHIHHG

)LJXUH&RPSDULVRQRISURFHVVSHUIRUPDQFHV/HIW2 UHFRYHU\ UDWLRRI2HQULFKHG IOX[ LQ
IXQFWLRQRI2PROHIUDFWLRQLQWKHVDPHIOX[7DE5LJKW&2PROHIUDFWLRQLQ&2HQULFKHG
IOX[ LQ IXQFWLRQRI2PROH IUDFWLRQ LQ2HQULFKHG IOX[ 7DE&RQWLQXHGUHG OLQHVSDWHQWHG
SURFHVVXVLQJEDVLFRSWLRQZLWKGLIIHUHQWYROXPHUDWLRVȖDQGIURP
ERWWRP WR WRS UHVSHFWLYHO\ %ROG FRQWLQXHG UHG OLQH Ȗ    'DVKHG EOXH OLQH FRQYHQWLRQDO
RSHUDWLRQV XVLQJ FURVV IORZ PRGXOHV 'RWWHG EOXH OLQH FRQYHQWLRQDO RSHUDWLRQV XVLQJ VWLUUHG
PRGXOHV *UHHQ VWDUV SDWHQWHG SURFHVV XVLQJ VLGHVWUHDP RSWLRQ ZLWK Ȗ    DQG WKH
GRZQVWUHDPIOX[LVUHF\FOHGĮ&22 2PROHIUDFWLRQLQIHHG 

)RUWKHEODFNVWDUPDUNHGLQ)LJULJKWWKHUHF\FOHUDWLRGHILQHGE\GRZQVWUHDPIOX[GLYLGHG
E\ IHHG IOX[ LV%\DSSO\LQJFRUUHVSRQGLQJRSHUDWLQJFRQGLWLRQVRQH IOX[ZLWK2
DQGDQRWKHUZLWK&2FDQEHREWDLQHGDWWKHVDPHWLPHZKLFKLVLPSRVVLEOHLQWKHFDVHRI
FRQYHQWLRQDOVWHDG\VWDWHRSHUDWLRQV

7KHSUHVHQWFRPPXQLFDWLRQLQWHQGVWRSURYLGHDFRPSOHWHDQDO\VLVRIRSHUDWLRQSRVVLELOLWLHVRI
VXFKDSURFHVVDQGPDNHDV\VWHPDWLFFRPSDULVRQWRFRQYHQWLRQDORSHUDWLRQV)XUWKHUPRUHDQ
H[SHULPHQWDOSURRIKDVEHHQSHUIRUPHG LQ WKH/5*31DQF\ZKLFKJLYHVDVWURQJVXSSRUW WR
WKHSURFHVVGHVLJQ

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